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An optical transmission system is disclosed. Said 
system includes an optical transmitting module, 
at least one optical transmission subsection and 
an optical receiving module which are connected 
serially. Said optical transmission subsection 
includes at least one piece of transmission optical 
fiber, at least one piece of dispersion 
compensating optical fiber and an optical 
amplifier, the transmission optical fibers and the 
dispersion compensating optical fibers are 
connected serially, and then are connected to the 
optical amplifiers, and the number of dispersion 
compensating optical fibers in the whole optical 
transmission subsection is more than the number 
of optical amplifiers. Because the number of 
dispersion compensating optical fibers in this 
optical transmission system is increased, the 
distance of dispersion compensation is shorter 
than the distance of power compensation, and 
the dispersion compensation and the power 
compensation in the optical transmission path are 
performed at different time. Therefore, the 
nonlinear effect is reduced, transmission 
performance of the optical transmission system is 
improved, and it's easy to establish the long- 
distance non-electrical relay transmission system 
which has lager capacity. 

An optical transmission system is disclosed. Said 
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of optical amplifiers. Because the number of 
dispersion compensating optical fibers in this 
optical transmission system is increased, the 
distance of dispersion compensation is shorter 
than the distance of power compensation, and 
the dispersion compensation and the power 
compensation in the optical transmission path are 
performed at different time. Therefore, the 
nonlinear effect is reduced, transmission 
performance of the optical transmission system is 
improved, and it's easy to establish the long- 
distance non-electrical relay transmission system 
which has lager capacity. 
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As shown in Figure 2, this utility model mainly comprises the following modules 
sequentially connected: 

An optical signal transmission module 1 for generating and transmitting optical 
signals to be transmitted which have a plurality of wavelength bands; 

A number of optical transmission sections 2; 

An optical signal reception module 3 for receiving optical signals having a 
plurality of wavelength bands transmitted by the optical signal transmission module 
and transferred via the optical transmission sections 2; 

Wherein said optical transmission section 2 includes at least one transmission 
optical fiber 4, at least one dispersion compensation optical fiber 5, an optical 
amplifier 6, said transmission fiber 4 and dispersion compensation fiber 5 are 
connected alternately in series, and then connected in series to the optical amplifier 6, 
and in the whole optical transmission section 2, the number of the dispersion 
compensation fiber 5 is greater than the number of the optical amplifier 6 by at least 
one. In order to avoid cost increase of the system due to frequent increase of 
dispersion compensation fiber and to reduce difficulty of the system implementation, 
as shown in Figure 3, in a preferred embodiment of this utility model, the optical 
transmission section 2 further includes an optical node module 7, which is connected 
in series between adjacent two transmission fibers 4, and at least one dispersion 
compensation fiber 5 is disposed in the optical node module 7. The optical node 
module 7 can be one of Optical Add/Drop Module (OADM), Optical Cross Connect 
Module (OXC) or other optical node module. 

The basic operation procedure of this utility model is: as shown in Figure 3, when 
an optical signal goes through a section of transmission fiber 4 and reaches the 
Optical Add/Drop Module (OADM) 7, the dispersion compensation fiber 5 in the 
Optical Add/Drop Module performs dispersion compensation of an certain amount on 
the optical signal at the same time of optical signal adding/dropping. The optical 
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signal after OADM further undergoes a dispersion compensation and power 
compensation by a section of transmission fiber 4 and a dispersion fiber 5 and an 
optical amplifier 6, similarly, the optical signal reaches the optical signal cross 
connect module (OXC) via a section of transmission fiber 4. The optical signal 
cross connect module 7 performs dispersion compensation of a certain amount by the 
dispersion compensation fiber 5 while performing optical cross connecting. As such, 
the interval of the dispersion compensation in the optical transmission system is 
shorten, the number of dispersion compensation fiber 5 is increased without changing 
the interval of the power compensation of the optical amplifier 6. Because Kerr 
effect of the non-linear effect in the optical transmission system and the distribution of 
dispersion accumulated amount in the transmission path are closely related, if 
self-phase modulation increases along with the dispersion amount, the distortion of 
the wave-form will be deteriorated, so that the system transmission will be 
deteriorated. The intensity of the four wave mixing effect will vibrates according to 
the dispersion amount, but generally, within the range involved with the system, the 
effect will weaken with the increase of the dispersion amount; the cross phase 
modulation will also weaken with the increase of the dispersion amount. Thus, the 
composite effect of several effects to the system can be minimized by suitable control 
of the distribution of dispersion amount in the optical transmission path. 



ist *n * w a 




SSL 



TF DCF 



^1 

ggnan 



OA 



Signal N 



|WDM_ 



Fig. 1 



; SigrvaM 
, Siqn3d2 

I ! 

j Stgngll j j, 



OA 



TF O C F TP DCF TF PCf [^ j TF D CF TF DCF TF DCfl^T 



WDM 



TF DCF TF DCF TF DCF 



Fig. 2 



OA 



Signal 



WDM 




Fig. 3 
l 



[21] ZL^f(|-§- 01279962.9 



[51] Int. Q 7 

H04J 14/08 
H04J 14/02 H04B 10/12 



[45]gtt'*£H 2002^10^ 16 0 [11 CN 2517184Y 



[22]*«H 2001.12.29 [2l]*i»^ 01279962.9 












«mh 518057 r*4iriMiiinf«-ttH»«*^*« 

























[57] a* 




*L #] * # * 



1> —WL4$m&£L, 3L&&&MJf>i£&tfl 
( l ); 

5 3$-T-**Wfr4K. ( 2 ); 
*^-9-**bK* ( 3 ) 

*t ( 4 ) ^&^*M£;fc*f ( 5 ) H*4t9 *4fcj&J?&&*.* ( 6 ) f tt, 
io JLiM^ *<Mfr*t ( 2 ) i*i ft fc4MM*Jfc*f ( 5 ) #^4gt* J. jjr * jfcfc*.* 
(6) ***t±£ — *fiUi. 

9l ( 2 ) ^e^rA-pAtt* ( 7 ), *jM*.fcfc*«fc ( 7 ) +4fcM**ff 

4Wfr**f (4) 4L«, JM**irjMII* ( 7 > **-t**fc 
15 **M**,*f ( 5 ). 

(7) ^Jt^r-f-Ji/TJW**. *ri**&30«*. 
4, flLJjHMUt*. 2 A 3 Af£J*jb4t4fr*-«t, *#4E^-f-t*fc 



91 ^ 



^fl«W-#*ttt**t, JW^JUU ( TDM — 

Time Division Multiplexing ( WDM — Wave-length Division 

Multiplexing) tfi%A$ifo&i0L. 

, &&*fo%Jt 4 (TF: Transmiss ion Fiber) 

^, **«i±— l£4#&^iL# £/&*M£;fc£f 5 (DCF: Dispersion 
Compensation Fiber) &4f&-fc*hfe, tfi£.Jfc>f1&$L, 

(OA: Optical Amplif ier)^it^ie^f^#i^^H###ri± 



•OTttfcAMWM*, 

it 4 1 M # & toft* — *«HML 
Aft***** 

#igJb H MMH**.*** Att * ft A****!*** 



4fr*tt«Mt*'&fe, ##'J^£3Ut-fcS&^ A*»fWt+*t# 

it* w«s^, ^-/-sc&fl-f tdm 

S 4 A lOGbit/s # TDM fc^h#**f 

m 5 A lOGbit/s # WDM jt^l^^«fctt&-|t4W^tf 4t«^#4fr 



aH-*4Wfrlfc 2; 

#*lf 5 N*ttff 6 2 * 4* 

ftJWH***f 5 6 tiM^-H^XJL. 

****** 7. 7 **-MM!«i*Wfr**f 4 4J*1, -B- 

7 rti&^J^ — *i3ULttMt*M***f 5. ^-t*** 

7 ^^t^-f-Ji/T^^^ (OADM Optical Add/Drop Module). 

&ft J f$LX.&ik (OXC Optical Cross Connect) 

Ifrit^f 4 fiJitit'fr-f-Ji/T^^^: (OADM Optical Add/Drop 

Module) 7, £&/M^^Ji/T^ftBt> *fT-9-Ji/TJffr«l*t^ 
fc**h#**f 5 *MWr-*ifc4f— fc±« &-&*M£. S&i± OADM 
**#iiit— *#4fr**f 4 JL— MWH***f 5 *»;fcsfc*Li£ 6 & 

^£X;|&*:0XC, Al*-**.*** (OXC Optical Cross Connect) 



fcttftm % & t # * im*** t a # -t # • tit x * 

£*iti!MUft*Ulrt. &&#*tf^ifc*M§; &AftteiPI*l*/*IJi. 



sl *n * m m 



I sfrnan 



xL 



TF DCF 



Signally 



OA 



TF DCF 



OA 



TF DCF 



o- 



OA 



WDM 



: 

StgnaIN 



WDM 




1 




2 




3 



